characteristics in 114 patients with primary gastric non-Hodgkin's lymphoma were evaluated. Results-In univariate analysis, patients with low grade lymphoma (n=51) were younger, had less advanced stage, and less frequently bulky disease than those with high grade lymphoma (n=63). In multivariate analysis weight loss and increased erythrocyte sedimentation rate were significantly less frequent in low grade (45% and 22%) compared with high grade lymphoma (75% and 53%). In low grade lymphoma endoscopic findings were often interpreted as a benign condition (27 of 51), in contrast with high grade lymphoma, where carcinoma was most frequently (37 of 63) suspected. In low grade lymphoma complete remission rate was 92%, and five year survival 75%. In high grade lymphoma results were significantly less favourable (p=0.OOO1):
complete remission in 68%, and a five year survival of 46%.
Conclusion-Malignancy grading was strongly correlated with treatment outcome; endoscopically low grade lymphoma was often hard to distinguish from benign conditions, whereas high grade lymphoma often revealed carcinoma-like features.
(Gut 1996; 39: 556-561) Keywords: non-Hodgkin's lymphoma, gastric lymphoma, MALT, prognosis, endoscopy, radiotherapy.
Non-Hodgkin's lymphomas (NHL) are presented with primary extranodal disease in approximately 20-40% of the cases, most of them are located in the gastrointestinal tract. It is important to differentiate primary gastric NHL from the far more frequent gastric adenocarcinoma because prognosis and therapeutic approaches differ essentially. In primary gastric NHL survival is more favourable because of the natural biological behaviour of the malignancy and the sensitivity to both chemotherapy and radiotherapy. [1] [2] [3] In the past, it has often been difficult to make a histological diagnosis of primary gastric NHL based on endoscopic specimens. The diagnosis of gastric lymphoma can be made on endoscopic samples in up to 93% of the cases,4 5 (Fig 1) . In high grade lymphoma, the infiltrate consists of large centroblast-like cells and epithelial lesions of MALT origin only occasionally found (Fig 2) . This concept was implemented in the recently proposed REAL classification for both nodal and extranodal NHL.8 Another new aspect, the groups with a median of four months. Blood loss at presentation, either acute (16%) with melaena and haematemesis, or chronic with anaemia (1 1%) was equally present in both NHL groups. General condition, measured as WHO performance status, tended to be better in low grade lymphoma. Abnormalities in laboratory tests were usually not specific, although the erythrocyte sedimentation rate was significantly more often raised in high grade lymphoma. Serum lactodehydrogenase, considered a prognostic marker in nodal NHL, was found not to be increased in both low grade (0%) and only occasionally raised in high grade lymphoma (4%). At endoscopy (Table II) three main patterns13 14 could be recognised: ulceration (48%), diffuse infiltration (16%), and a polypoid mass (30%). These features were equally found in low and high grade lymphoma. In the ulcerative type large superficial ulcers with long stellated branches were most characteristic for NHL, but more penetrating ulcers were also found; these various ulcers can be difficult to differentiate from benign as well as from carcinomatous ulcers (Fig 3) . Small ulcers and erosions (Fig 4) can be indistinguishable from benign peptic ulcer or gastritis, or both. The diffuse infiltrative endoscopic pattern with large nodular, sometimes giant folds (Fig 5) can also be seen in carcinoma of the linitis plastica type, metastases in the gastric wall as seen in the lobular type of breast cancer,15 and in benign conditions as Menetrier's disease and gastric syphilis. Polypoid masses (Fig 6) varied in size, and were sometimes comparatively small, and difficult to find. To arrive at a correct endoscopic diagnosis proved extremely difficult: in only 17 of all cases (15%) NHL was endoscopically suspected; more often carcinoma was expected (n=38 or 33%). Also in 45 patients (39%) a benign condition was diagnosed. Significant differences were present in interpretation of endoscopic findings in low and high grade lymphoma. In half of the patients with low Figure 3 : A large, sharply demarcated ulcer in NHL, which might be indistinguishable from carcinoma. grade lymphoma (n=27) a benign condition was diagnosed, as it frequently (33%/o) gave the impression of a benign ulcer. However, in high grade lymphoma findings were mainly interpreted as malignancy (n=45 or 71%), and differentiation from carcinoma was difficult.
A correct histological diagnosis after the first endoscopy was made in 75% of the low grade and 79% of the high grade cases (Table II) . In low grade lymphoma, however, repeated endoscopy with biopsies, was more frequently needed in 22% versus 8% in high grade giving a diagnosis of NHL in 97-87%. Initial misdiagnosis of adenocarcinoma instead of lymphoma was only a problem in the high grade group (8%) in the early years of the study (four cases in 1977-79 and in 1 in 1987), before immunological staining procedures were routinely applied in poorly differentiated gastric tumours.
Treatment (Table III) consisted of radiotherapy in most of the patients, 88% Figure 5 : The diffuse type ofNHL with thickened, nodular, sometimes giantfolds, sometimes difficult to differentiate from linitis plastica. (n=45) in low grade and 73% (n=46) in the high grade NHL group, in some cases combined with resection or chemotherapy, or both. Resection was possible in 10 of 12 patients who underwent surgery and proved to be incomplete at microscopy in four cases in the low malignancy group; in the high grade group data were comparable (Table III) . Overall tumour response was excellent.in both groups with 79% (n=90) complete remissions. The recurrence rate was lower in the low grade group (12%) compared with the high grade group (20%), but not significantly different. Although Waldeyer's ring might strongly be related to the MALT tissue in the stomach, recurrences in that particular region did occur at only one occasion.
In low grade NHL overall survival at five year was 75% and significantly (p=00001) better compared with high grade (46%) (Fig 7) . The same was true for disease free survival with 70% and 38% respectively. Based on stage (Fig 8) , overall five year survival was 65% for stage I and 44% for stage II (p=Q0Q1 1).
Discussion
To establish an endoscopic diagnosis of primary gastric lymphoma is often difficult. Because of the various macroscopic patterns the endoscopic diagnosis at first sight may range from benign gastritis to carcinoma. Although large stellated ulcers are characteristic for NHL,`6 several other types of ulcers in NHL may be indistinguishable from benign peptic ulcers or when small, superficial and multiple, benign gastritis with erosions. 14 A polypoid mass is often difficult to differentiate from gastric carcinoma; the same applies to diffuse infiltration of the mucosa and submucosa by NHL and the linitis plastica type of gastric carcinoma or diffuse metastatic disease in lobular breast cancer. '5 In this study, low grade lymphoma was frequently interpreted as a benign ulcer, while most high grade lympho- Time from diagnosis (months) Figure 7 : Overall survival in primary non-Hodgkin's lymphoma ofthe stomach: low grade and high grade malignancy related to the MALT concept, atfive years 75% and 46% respectively (p=0.0001). Time from diagnosis (months) In this study treatment results were fairly good overall, but significantly better in low grade lymphomas: complete remissions, recurrence rate, disease free survival, and overall survival compared favourably with the high grade group. Local recurrences in the stomach were an uncommon event in both groups (4-6%), which is a stimulant for continuing a stomach conserving approach.
Recently, treatment of low grade gastric lymphoma by eradication of H pylori with dual or triple therapy including antibiotics and a proton pump inhibitor seems very promising" as first described by Wotherspoon in 1993. 24 At present, results of two series are available: a German series of 33 patients" with low grade MALT lymphoma, in which a combination of omeprazole and amoxycillin resulted in 70°/ complete and 12% partial regression; the second series from Switzerland reported similar results in 26 cases.25 It is hypothesised that in low grade lymphoma, eradication of H pylori may abolish an antigenic drive of B-cell proliferation and therefore lead to regression of lymphoma. In high grade lymphoma the proliferative process is most probably fully autonomous and no longer dependent on antigenic drive. Nevertheless, regression has been reported in some patients with high grade gastric lymphoma.26 Although longterm results are awaited, the simple and appealing approach of H pylori eradication would have been a treatment option in a small subgroup of our patient population, which we have treated up till now with radiotherapy only.
In this study, we have shown that, although no specific endoscopic pattern can be identified for gastric NHL, a tendency to more resemblance with benign ulcer in low grade MALT and a carcinoma-like appearance in the high grade lymphomas exists. As malignancy grade, related to the MALT concept, is highly related to treatment response and survival and thus prognosis, accurate diagnosis remains of utmost significance, which can be achieved by a high index of suspicion and multiple large endoscopic biopsy specimens. In view of multiple therapeutic options and its good prognosis, differentiation of gastric lymphoma from other gastric malignancies is of great value.
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